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MEDIUM CARRYING DEVICE AND IMAGLEL
FORMING DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

The present application 1s related to, claims priority from
and incorporates by reference Japanese patent application

No. 2010-288594, filed on Dec. 24, 2010.

TECHNICAL FIELD

The present application relates to a medium carrying
device and an 1image forming device.

BACKGROUND

Conventionally, image forming devices, such as printers,
photocopy machines, facsimile machines, multi-function
peripherals (MFPs), which use electrographic method, and in
particular printers, include a freely rockable opening and
closing member that opens and closes a carrying path used for
carrying media, such as sheets, with respect to the main
device. However, depending on the positional relationship
between the opening and closing member and other members,
the other members often prevent the opening and closing of
the opening and closing member.

The objects ol the present application are to solve the above
drawbucks.

SUMMARY

An information processing device of the present invention
includese an opening and closing member that 1s configured
to be movable between open and closed positions, and an
interference member that 1s positioned in a middle of an
opening and closing trajectory of the opening and closing
member. The opening and closing member takes the open
position after the opeming and closing member moves 1n a
direction away from the interference member and takes the
closed position after the opening and closing member moves
in a direction toward the interference member.

In addition, a medium carrying device according to the
present application includes a carrying roller pair that 1s con-
figured from first and second rollers and that carries a
medium, a guide that guides the medium to a nip part defined
by the carrying roller pair, a support part that supports the
guide rockably and freely movably to the nip part, and a guide
position changing part that 1s provided freely movably with
respect to a device main body, that positions the guide at a
guide position by moving the guide toward the nip part after
rotating the guide as the guide position changing part moves
in a first direction with respect to the device main body, and
that positions the guide at a shunt position by moving the
guide away from the nip part by moving the guide 1n a second
direction with respect to the device main body. A tip end part
of the guide 1s positioned 1n an interference area configured
by the first and second rollers and a common external tangent
line of the first and second rollers at the guide position and 1s
positioned outside the interference area at the shunt position.
In addition, the support part includes a rotational shait formed
on one ol a support member and the guide, and a support
opening formed on the other one of the support member and
the guide, the support member being formed at a predeter-
mined location on a frame of the device main body.

Moreover, a medium carrying device according to the
present application mcludes a support member including a
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first regulation part and one of a support opening and a rota-
tional shafit, the rotational shait being movable 1n a first direc-

tion within the support opening, the first regulation part
extending 1n parallel to the first direction, a guide including a
first regulated part, a second regulated part, a third regulated
part, and an other one of the support opening and the rota-
tional shaft, the guide position being a position at which a tip
end part of the guide 1s 1n an 1nterference area defined by a
carrying roller pair, a first shunt position being a position at
which the tip end part of the guide 1s outside the interference
area, a second shunt position being a position at which the
guide 1s rotated and thereby the tip end part 1s farther from the
carrying roller pair than the first shunt position, and a contact
part that includes a second regulation part. The tip end part of
the guide contacts the contact part at the second shunt posi-
tion. Further, the first regulation part contacts the first regu-
lated part, and the second regulation part contacts the third
regulated part, when the guide 1s rotated by the contact part
and reaches the first shunt position. The tip end part enters the
interference area, and the second regulation part contacts the
second regulated part, when the guide 1s moved 1n the first
direction and to the guide position by the contact part.

Therefore, the guide 1s positioned at a shunt position only
by moving the guide 1n the second direction. Accordingly, a
jam 1n the medium carrying device 1s easily released.

In addition, the tip end part of the guide 1s located outside
the interference area while the guide 1s positioned at the first
shunt position. Therefore, when he guide 43 i1s rocked
between the first and second shunt positions for removing the
jam and attaching and detaching the various units, the guide
and the first registration rollers are prevented from interfering
from each other.

Moreover, when the guide 1s positioned at the guide posi-
tion, the guide 1s moved 1n the vicinity of the nip part. There-
fore, the sheet 1s accurately guided to the vicinity of the nip
part. Accordingly, the sheet 1s smoothly carried without the
folding phenomenon and the like 1n which front end of the
sheet hits the first registration rollers and 1s folded to occur.

Further, the guide opens and closes the medium crrying
path when the gmide moves in a direction relative to the
interference member. Accordingly, the opening and closing
of the guide are not prevented by the first registration roller,
which 1s positioned 1n the middle of the opening and closing
route of the guide.

Further, the rotation of the guide and movement of the
guide from the shunt positions to the guide position 1is
smoothly and accurately accomplished.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a first cross-sectional view 1llustrating a main part
of a medium carrying device according to a first embodiment
of the present application.

FIG. 2 1s a conceptual diagram of a printer according to the
first embodiment of the present application.

FIG. 3 1s a first block diagram of a control device of the
printer according to the first embodiment of the present appli-
cation.

FIG. 4 15 a second block diagram of the control device of
the printer according to the first embodiment of the present
application.

FIG. 3 1s a first perspective view illustrating the main part
of the medium carrying device according to the first embodi-
ment of the present application.

FIG. 6 15 a second perspective view 1illustrating the main
part of the medium carrying device according to the first
embodiment of the present application.
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FIG. 7 1s a front view of a guide according to the first
embodiment of the present application.

FIG. 8 1s a second cross-sectional view illustrating the
main part of the medium carrying device according to the first
embodiment of the present application.

FI1G. 9 1llustrates a first state of the medium carrying device
according to the first embodiment of the present application.

FIG. 10 illustrates a second state of the medium carrying
device according to the first embodiment of the present appli-
cation.

FIG. 11 1illustrates a third state of the medium carrying
device according to the first embodiment of the present appli-
cation.

FIG. 12 1llustrates a fourth state of the medium carrying
device according to the first embodiment of the present appli-
cation.

FIG. 13 illustrates a fifth state of the medium carrying
device according to the first embodiment of the present appli-
cation.

FI1G. 14 1s a cross-sectional view 1llustrating the main part
of the medium carrying device according to a second embodi-
ment of the present application.

FIG. 15 1s a first perspective view illustrating the main part
of the medium carrying device according to the second
embodiment of the present application.

FIG. 16 1s a second perspective view illustrating the main
part of the medium carrying device according to the second
embodiment of the present application.

FI1G. 17 1s a perspective view of the guide according to the
second embodiment of the present application.

FIG. 18 1s a perspective view ol a main part of the guide
according to the second embodiment of the present applica-
tion.

FIG. 19 illustrates a first state of the medium carrying
device according to the second embodiment of the present
application.

FIG. 20 illustrates a second state of the medium carrying
device according to the second embodiment of the present
application.

FIG. 21 illustrates a third state of the medium carrying
device according to the second embodiment of the present
application.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the present application are described in
detail below with reference to the drawings. In the present
embodiments, a color printer 1s explained as an example of
image forming device, which i1s an information processing
device as well as a medium carrying device.

In the below explanations of the embodiments, terms, such
as “upper,” “lower,” “vertical,” and “horizontal” are used.
However, these terms indicate directions of the object(s)
shown 1n the drawings and are not necessarily to indicate the
directions 1n the actual device.

FIG. 2 1s a conceptual diagram of a printer according to the
first embodiment of the present application.

As shown 1n the drawing, 1n a printer 11, 1image forming,
units 12Bk, 12Y, 12M and 12C that configure an image form-
ing parts for black, yellow, magenta and cyan, respectively,
are arranged from the upstream side to the downstream side of
sheet carrying direction of a sheet (not shown) as a medium.
The 1mage forming units 12Bk, 12Y, 12M and 12C form
images 1n black, yellow, magenta and cyan, respectively.
Other than normal paper, over-head-projector (OHP) sheets,
envelopes, copy paper, special paper and the like may be used

as the sheet.
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The image forming units 12Bk, 12Y, 12M and 12C respec-
tively include photosensitive drums 13Bk, 13Y, 13M and 13C
as 1mage carriers and photosensitive members, charging roll-
ers 14Bk, 14Y, 14M and 14C as charging devices that uni-
formly charge surfaces of the photosensitive drums 13BKk,
13Y,13M and 13C, development rollers 16 Bk, 16Y, 16 M and

16C as developer carrier that attach toner as developer on
clectrostatic latent 1mages as latent 1images formed on the
surfaces of the photosensitive drums 13Bk, 13Y, 13M and
13C and form toner images 1n black, yellow, magenta and
cyan as developer 1images, which are visible images, and the

like.
Moreover, toner supply rollers 18Bk, 18Y, 18M and 18C as
developer supply members are arranged to press (contact) the

development rollers 16Bk, 16Y, 16M and 16C, respectively.
The toner supply rollers 18Bk, 18Y, 18M and 18C supply
toners supplied from toner cartridges 20Bk, 20Y, 20M and
20C as developer cartridges, to the development rollers 16 Bk,
16Y, 16M and 16C, respectively. Development blades 19BKk,
19Y, 19M and 19C as developer restriction members contact

the development rollers 16Bk, 16Y, 16M and 16C, respec-
tively. The development blades 19Bk, 19Y, 19M and 19C
form a thin layer of the toner supplied from the toner supply
rollers 18Bk, 18Y, 18M and 18C on the development rollers
16Bk, 16Y, 16M and 16C, respectively.

Furthermore, cleaning blades 36Bk, 36Y, 36 M and 36C as
first cleaning members and first removal members are
arranged to contact the photosensitive drums 13Bk, 13Y, 13M
and 13C, respectively. The cleaning blades 36Bk, 36Y, 36 M
and 36C are formed from elastic bodies, such as urethane

rubber, and clean the surface of the photosensitive drums
13Bk, 13Y, 13M and 13C, respectively. The cleaning blades

36Bk, 36Y, 36M and 36C remove toner remained on the
photosensitive drums 13Bk, 13Y, 13M and 13C, respectively,
alter the transfer of electrostatic latent images, by scraping off
the toner thereon, as described below.

Development units as development parts for the respective

image forming units 12Bk, 12Y, 12M and 12C are respec-
tively configured by the development rollers 16Bk, 16Y, 16 M

and 16C, the toner supply rollers 18Bk, 18Y, 18M and 18C,
the development blades 19Bk, 19Y, 19M and 19C, the toner
cartridges 20Bk, 20Y, 20M and 20C, and the like.

In addition, above the photosensitive drums 13Bk, 13Y,
13M and 13C 1n the respective image forming units 12BK,
12Y, 12M and 12C, the light emitting display (LED) heads
15Bk, 15Y, 15M and 15C as exposure devices are respec-
tively arranged to face the photosensitive drums 13Bk, 13Y,
13M and 13C. The LED heads 15Bk, 15Y, 15M and 15C
respectively exposes the photosensitive drums 13Bk, 13Y,
13M and 13C and form electrostatic latent images based on
the 1mage data of the respective colors.

A transfer unit 1s arranged below the photosensitive drums
13Bk, 13Y, 13M and 13C 1n the respective 1image forming,
units 12Bk, 12Y, 12M and 12C. The transfer unit stretches
and freely travels 1in the direction of the arrow. The transfer
unit includes an endless carrying belt 21 as a carrying member
for carrying the sheet and as a first transfer member, a carry-
ing belt driven roller 33a that rotates 1n accordance with the
travelling of the carrying belt 21 and 1s supported by a spring
(not shown) for maintaining a constant tension on the carry-
ing belt 21, a carrying belt drive roller 335, and transfer rollers
17Bk, 17Y, 17M and 17C as second transfer members that are
arranged to face the respective photosensitive drums 13BKk,
13Y, 13M and 13C over the carrying belt 21. The transfer
rollers 17Bk, 17Y, 17M and 17C charge the sheet at the

polarity opposite from the polarity of the toner and transier
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the toner 1mages 1n the respective colors sequentially over
cach other to form a color 1image.

Below the printer 11, a sheet supply mechanism for sup-
plying sheets to the carrying path 1s arranged. The sheet
supply mechanism includes a sheet cassette 24 as a medium
container, a sheet supply roller 22 that uses a separation flap
or the like (not shown) to separate each sheet and feed from
the sheet cassette 24, a medium carrying device 40 arranged
on the downstream side of the sheet supply roller 22 1n the
sheet carrying direction, and the like.

The medium carrying device 40 includes a first entrance
sensor 41 as a first medium detector that detects a sheet fed
from the sheet supply roller 22, a first registration rollers 42a
and 425 as a first carrying roller pair for carrying the sheet fed
from the sheet supply roller 22, and an opening and closing
member (e.g., guide 43) as a guide member that 1s arranged on
the upstream side of a nip part formed between the first
registration rollers 42a and 426 and that guides the sheet to
the nip part. The opening and closing member 1s configured to
be movable between at least two different positions. For
example, one 1s an open position. The other 1s a closed posi-
tion. In the embodiment, the guide 43 1s mobable between
open and closed positions. The first registration roller 42a
configures a first roller, and the first registration roller 4256
configures a second roller.

Moreover, on the downstream side of the medium carrying,
device 40 1n the sheet carrving direction, a second entrance
sensor 31 as a second medium detector for detecting the sheet
¢jected from the medium carrying device 40, second regis-
tration rollers 23a and 235 as a second carrying roller pair for
carrying the sheet ejected from the medium carrying device
40, a writing sensor 32 as a third medium detector for detect-
ing the sheet ejected from the second registration rollers 23a
and 235, and the like are sequentially arranged along the sheet
carrying direction. The second registration roller 23a config-
ures a first roller, and the second registration roller 235 con-
figures a second roller.

The image forming units 12Bk, 12Y, 12M and 12C and the
transfer unit are arranged on the downstream side of the
writing sensor 32 1n the sheet carrying direction. On the
turther downstream side, a fuser 28 1s arranged as a fusion
device for fixing the color toner images on the sheet to form a
color 1mage and as a fusion unit. The fuser 28 includes a
tusion roller 28a as a first fusing roller and a pressure roller
280 as a second fusing roller. A heater (halogen lamp) (not
shown) 1s arranged as a heating body 1n the fusion roller 28a.

Further, on the downstream side of the fusion 28 1n the
sheet carrying direction, an ejection sensor 37 as a third
medium detector for detecting the sheet ejected from the fuser
28, ejection rollers 38a and 385 as a third carrying roller pair
tor carrying the sheet ejected from the fuser 38, and the like
are arranged. The sheet 1s ejected to a stacker 29 by the
ejection rollers 38a and 38b. The ejection roller 38a config-
ures a first roller, and the ejection roller 385 configures a
second roller.

In addition, other carrying roller pairs (not shown) that are
respectively confirmed by first and second rollers are
arranged 1n the carrying path 1n an interval that 1s less than the
mimmum medium intervals needed for carrying each sheet. A
switching blade (not shown) as a switching member for
switching the carrying path, and the like are also arranged 1n
the carrying path.

Next, a control device for the above-configured printer 11
1s explained.

FIG. 3 1s a first block diagram of a control device of the
printer according to the first embodiment of the present appli-
cation. FIG. 4 1s a second block diagram of the control device
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ol the printer according to the first embodiment of the present
application. The first and second block diagrams shown 1n
FIGS. 3 and 4 separately 1llustrates the control device for the
printer.

In the figures, reference numeral 61 1s a print controller as
a controller that includes a microprocessor, a read-only
memory (ROM), arandom access memory (RAM), input and
output ports, a timer (all not shown) and the like. The print
controller 61 controls the entire print operations of the printer
11 (FI1G. 2) for forming a color image based on print data and
a control command recetved from a host computer (not
shown) as a host device via an interface controller 62. The
interface controller 62 transmits mnformation that shows a
status of the printer 11 to the host computer, analyzes control
commands recetved from the host computer and records the
received print data 1n a reception memory 63 by each color.

The print data transmitted from the host computer via the
interface controller 62 1s temporarily recorded in the recep-
tion memory 63 and 1s sentto the LED heads 15Bk, 15Y, 15M
and 15C after being edited by the print controller 61 and
recorded 1n an image data edit memory 64 as image data
formed from respective color image data for sending to the
LED heads 15Bk, 15Y, 15M and 15C.

In addition, reference numeral 65 1s an operational panel
(touch panel) as an operation part. The operational panel 65
includes switches (not shown) as operational elements by
which the user inputs instructions to the printer 11, and an
LED (not shown) to display the status of the printer. The
operational panel 63 also functions as a display.

Reference numeral 66 1s a sensor part that 1s configured
from a plurality of sensors (the first entrance sensor 41, sec-
ond entrance sensor 31, writing sensor 32 and ejection sensor
377) that detect carrying positions of the sheet. Sensor outputs
from each sensor of the sensor part 66 are sent to the print
controller 61.

To the print controller 61, a charge voltage controller 67, a
head controller 69, a development voltage controller 71, a
transier voltage controller 73, a drive motor controller 75 as a
first drive controller, a carrying belt motor controller 79 as a
second drive controller, a fusion controller 81, a sheet supply
motor controller 85 and a carrying motor controller 87 are
connected as respective element controllers.

The charge voltage controller 67 receirves an instruction

from the print controller 61 and applies a charge voltage to the
respective charging rollers 14Bk, 14Y, 14M and 14C to

charge the surfaces of the photosensitive drums 13Bk, 13Y,
13M and 13C. The charge voltage controller 67 includes
charge voltage control parts 68Bk, 68Y, 68M and 68C for
controlling the respective colors and controls voltages
applied to the respective charging rollers 14Bk, 14Y, 14M and
14C.

The head controller 69 recerves 1nstructions from the print
controller 61 and reads out the image data of respective colors
recorded 1in the image data editing memory 64. Then, the head
controller 69 sends the image data of respective colors to the
LED heads 15Bk, 15Y, 15M and 15C and causes LED ele-
ments of an LED array (not shown) to selectively emait light
and to expose the surfaces of the photosensitive drums 13BKk,
13Y, 13M and 13C by 1rradiating the light, thereby forming
clectrostatic latent images on the surfaces of the photosensi-
tive drums 13Bk, 13Y, 13M and 13C. The head controller 69
includes heat control parts 70Bk, 70Y, 70M and 70C for
controlling the heads for respective colors and sends image
data to the respective LED heads 15Bk, 15Y, 15M and 15C at
predetermined timing.

The development voltage controller 71 receives instruc-
tions from the print controller 61 and applies development
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voltages to the development rollers 16Bk, 16Y, 16 M and 16C.,
to cause toner to be attached onto the electrostatic latent
images formed on the photosensitive drums 13Bk, 13Y, 13M
and 13C, thereby forming toner images. The development
voltage controller 71 includes development voltage control
parts 72Bk, 72Y, 72M and 72C for controlling development
tor the respective colors and controls the voltages applied to
the development rollers 16Bk, 16Y, 16M and 16C, thereby
forming the toner images at the part of the photosensitive
drums 13Bk, 13Y, 13M and 13C that 1s exposed by the LED
heads 15Bk, 15Y, 15M and 135C, respectively.

The transfer voltage controller 73 recetves instructions
from the print controller 61 and applies transier voltages to
the transfer rollers 17Bk, 17Y, 17M and 17C to transfer the
toner images formed on the photosensitive drums 13Bk, 13Y,
13M and 13C to the sheet. The transfer voltage controller 73
includes transfer voltage control parts 74Bk, 74Y, 74M and
74C for controlling transfers for the respective colors and for
sequentially transferring the respective toner images to the
sheet.

The drive motor controller 73 receives instructions from
the print controller 61 and drives drive motors 77Bk, 77Y,
77TM and 77C as drive parts for forming images, to rotate the
respective photosensitive drums 13Bk, 13Y, 13M and 13C,
charging rollers 14Bk, 14Y, 14M and 14C and development
rollers 16Bk, 16Y, 16 M and 16C. The drive motor controller
75 1includes drive motor control parts 76Bk, 76Y, 76M and
76C for controlling the drives for the respective colors.

The sheet supply motor controller 85 receives instructions
from the print controller 61 and drives a sheet supply motor 86
as a sheet drive part to rotate the sheet supply roller 22. The
carrying motor controller 87 receives an instruction from the
print controller 61 and drives a carrying motor 88 as a carry-
ing drive part, to rotate the first registration rollers 42a and
42b and the second registration rollers 23a and 235. The
carrying belt motor controller 79 recerves an instruction from
the print controller 61 and drives a carrying belt motor 80 as
a travel drive motor for the carrying belt 21 to rotate the
carrying belt drive roller 335, thereby causing the carrying
belt 21 to travel.

The fusion controller 81 recetves an instruction from the
print controller 61 and applies a fusion voltage to the heater
83 provided 1n the fusion roller 28a of the fuser 28, thereby
fixing the toner 1mage transferred onto the sheet. The fusion
controller 81 causes a heater controller 815 to switches ON
and OFF of the heater 83 based on a temperature detected by
a fusion thermister 84 and causes a motor controller 81a to
drive a fusion motor 82 as a fusion drive part to rotate the
tusion roller 28a, the pressure roller 2856 and the ejection
rollers 38a and 385 when the fuser 28 reaches a predeter-
mined set temperature.

Next, operations of the above-configured printer 11 are
explained.

When a print instruction 1s received by receiving a control
command and print data transmitted from the host computer
via the interface controller 62, the print controller 61 sends a
predetermined carrying speed to the sheet supply motor con-
troller 85 and the carrying motor controller 87 to drive the
sheet supply motor 86 and the carrying motor 88. Accord-
ingly, the sheet supply roller 22 rotates, and each sheet 1s feed
from the sheet cassette 24 and sent to the medium carrying
device 40. When the sheet 1s detected by the first entrance
sensor 41 provided at the medium carrying device 40 and
when a sensor output of the first entrance sensor 41 1s sent to
the print controller 61, carrying control process means (not
shown) 1n the print controller 61 performs a carrying control
process and determines whether or not the sheet was normally
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supplied by the sheet supply roller 22. It the sheet 1s was not
supplied normally, an oblique traveling of the sheet 1s cor-
rected by impacting the front end of the sheet to the first
registration rollers 42a and 425 by performing the sheet sup-
ply operation again or by controlling the drive timing for the
first registration rollers 42a and 426 after determining the
position of the front end of the sheet or the like.

After being detected by the second entrance sensor 31, the
sheet 1s sent to the second registration rollers 23a and 235 and
to the image forming umt 12Bk as 1s further carried by the
rotation of the second registration rollers 23a and 2354.

For the image forming units 12Bk, 12Y, 12M and 12C, the
respective photosensitive drums 13Bk, 13Y, 13M and 13C,
charging rollers 14Bk, 14Y, 14M and 14C, development
roller 13Bk, 16Y, 16M and 16C, toner supply rollers 18Bk,
18Y, 18M and 18C, carrying belt drive roller 335, transter
rollers 17Bk, 17Y, 17M and 17C and the like start rotating

substantially at the same time as when the sheet 1s fed from
the sheet supply roller 22.

At this time, voltage application process means (not
shown) 1n the print controller 61 performs a voltage applica-
tion process and instructs application of a predetermined
voltage, that 1s, a negative voltage at approximately —1,000
| V] in the present embodiment, to the charge voltage control-
ler 67. Then, the charge voltage controller 67 applies the
negative voltage to the charging rollers 14Bk, 14Y, 14M and
14C to uniformly charge the surface of the respective photo-
sensitive drums 13Bk, 13Y, 13M and 13C.

Then, the toners used for the printing are supplied from the
toner cartridges 208k, 20Y, 20M and 20C to the supply rollers
18Bk, 18Y, 18M and 18C, and are supplied to the develop-
ment rollers 16Bk, 16Y, 16M and 16C via the toner supply
rollers 18Bk, 18Y, 18M and 18C. The toners supplied to the
development rollers 16Bk, 16Y, 16M and 16C are charged
(Irictionally charged) by the developments blades 19Bk, 19Y,
19M and 19C.

In addition, as the photosensitive drums 13Bk, 13Y, 13M
and 13C rotate, the carrying belt drive roller 335 rotates, and
thereby the carrying belt 21 travels. The circumierential
velocity of the photosensitive drums 13Bk, 13Y, 13M and
13C 1s configured the same as the traveling velocity of the
carrying belt 21.

While the sheet 1s sent from the second registration rollers
23a and 23b to the image forming umt 12Bk, the writing
sensor 32 detects the sheet. After elapsing predetermined time
therealter, image forming process means performs an image
forming process to send an instruction for exposure to the
head controller 69, causing the head controller 96 to drive the
respective LED heads 15Bk, 15Y, 15M and 15C. When the
exposure 1s performed by the respective LED heads 15BKk,
15Y, 15M and 15C, electrostatic latent images are formed on
the surfaces of the respective photosensitive drums 13Bk,
13Y, 13M and 13C.

Next, when the electrostatic latent 1mages are sent to a
position to face the photosensitive rollers 16Bk, 16Y, 16 M
and 16C 1n accordance with rotation of the photosensitive
drums 13Bk, 13Y, 13M and 13C, the image forming process
means sends an mstruction to apply a predetermined voltage,
that 1s, a negative voltage in the present embodiment, to the
development voltage controller 71. At this time, the develop-
ment voltage controller 71 applies the negative voltage to
cach of the development rollers 16Bk, 16Y, 16M and 16C to
attach the toners on the development rollers 16Bk, 16Y, 16 M
and 16C to the respective photosensitive drums 13Bk, 13Y,
13M and 13C and to develop the electrostatic latent images,
thereby forming the toner images.
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Then, the sheet 1s sent between the photosensitive drums
13Bk, 13Y, 13M and 13C and the respective transier rollers

17Bk, 17Y, 17M and 17C 1n accordance with the travelling of

the carryving belt 21. In addition, when the toner images
formed on the surfaces of the photosensitive drums 13BKk,
13Y, 13M and 13C are carried to the respective positions to
tace the carrying belt 21, the print controller 61 sends an
instruction to the transfer voltage controller 73 to apply the
predetermined voltage, that 1s, a positive voltage of +3,000
(V) 1n the present application. At this time, the transier volt-
age controller 73 applies the positive voltage to the transfer
rollers 17Bk, 17Y, 17M and 17C to transfer the respective

toner 1images onto the sheet.

Then, the toners that remain on the surfaces of the photo-
sensitive drums 13Bk, 13Y, 13M and 13C after the transier
are scraped oif and removed by the respective cleaning blades
36Bk, 36Y, 36M and 36C.

As a result, a color toner 1mage forms as the toner 1images
in the respective colors formed 1n the 1image forming units
12Bk, 12Y, 12M and 12C are sequentially formed on the
sheet.

Subsequently, the sheet 1s sent to the fuser 28, heated and
pressed between the heating roller 28a and the pressure roller
28b, thereby causing the color toner 1image to be fixed on the
sheet. When the sheet 1s detected by the ejection sensor 37
alter the fusion 1s completed, the sheet 1s ejected to the stacker
by the ejection rollers 38a and 3856. The print controller 61
determines whether a jam has occurred and detects a length of
the sheet after fusion based on a sensor output of the ejection
sensor 37.

In the carrying path for carrying the sheet, other carrying
roller pairs are arranged 1n addition to the various carrying,
roller pairs including the first registration rollers 42a and 425,
the second registration rollers 23a and 235, and the ejection
rollers 38a and 3854. The fusion roller 28a and the pressure
roller 286 also function as a carrying roller pair that carries the
sheet.

Furthermore, for the first carrying roller pair, for example,
a nip part 1s formed between the first registration rollers 42a
and 425 that contact each other, and the guide 43 1s arranged
before the first registration rollers 42a and 425, that 1s, on the
upstream side of the first registration rollers 42a and 425 1n
the sheet carrying direction, to allow the front end of the sheet
to smoothly advance to the nip part. The guide 43 includes a
support part and 1s arranged freely rockable about the support

part, such that a jam when 1t occurs can be released and that
removal ol various umts, such as the image forming units
12Bk,12Y, 12M and 12C, the transfer unait, the fusion unit and
the like, of the printer main body, that 1s, a device main body,
1s made easy.

However, 11 a trajectory of the tip end of the guide 43 that
1s drawn when the guide 43 rocks exists 1n the interference
area configured and surround by the first registration rollers
42a and 426 and a common external tangent line of the first
registration rollers 42aq and 42b, the guide 43 and the first
registration rollers 42a and 4256 interiere when the guide 1s
rocked to release the jam or remove the various units.

Therefore, a consideration may be made to arrange the
guide 43 such that the tip end does not enter the interference
area. However, 1n that case, the front tip 1s separated from the
nip part of the first registration rollers 42a and 42b. As such,
the sheet cannot be accurately guided to the vicinity of the nip
part by the guide 43.

Next, the medium carrying device according to the present
application that accurately guides the sheet to the vicinity of

5

10

15

20

25

30

35

40

45

50

55

60

65

10

the nip part of the first registration rollers 42a and 4256 by the
guide 43, thereby allowing smooth carrying of the sheet, 1s
explained.

FIG. 1 1s a first cross-sectional view 1llustrating a main part
of a medium carrying device according to the first embodi-
ment of the present application. FIG. 5 1s a first perspective
view 1llustrating the main part of the medium carrying device
according to the first embodiment of the present application.
FIG. 6 1s a second perspective view 1llustrating the main part
of the medium carrying device according to the first embodi-
ment of the present application. FIG. 7 1s a second cross-
sectional view 1illustrating the main part of the medium car-
rying device according to the first embodiment of the present
application. FIG. 8 1s a second cross-sectional view 1llustrat-
ing a main part of a medium carrying device according to the
first embodiment of the present application.

In the figures, reference numeral 22 1s the sheet supply
roller. Reference numeral 234 1s the second registration roller.
Reference numeral 31 1s the second entrance sensor. Refer-
ence numeral 41 1s the first entrance sensor. Reference numer-
als 42a and 42b are the first registration rollers. Reference
numeral 43 1s the guide arranged in the sheet carrying path
from the sheet supply roller 22 to the first registration rollers
42a and 42b. Reference numeral 45 1s the support member as
a second support body that 1s formed at a predetermined
location 1n a frame (not shown) as a first support body in the
device main body and that supports the first registration roll-
ers 42 and 4256 and freely rockably the guide 43. Reference
numeral 45a 1s a sheet guide surface of the support member
45. Reference numeral 59 1s a cover 50 as a guide position
changing part and as a opening and closing member that
configures a part of the frame, that 1s supported freely rock-
ably (movable 1n first and second directions) to the device
main by with a support shaft 60 as a rocking center, that
covers the first registration rollers 42a and 425 and the guide
43, and that causes the guide 43 to rock based on the opening
and closing of the cover 39. Reference numeral 90 1s a contact
rib as a contact part and a reinforcement part that faces the
support member 45 and 1s formed to protrude at a position
outside a range defined by the maximum sheet width 1n an
inner circumierence of the cover 39.

The maximum sheet width 1s a maximum value of a width
ol a sheetin a direction perpendicular to the carrying direction
of the sheet. This value varies depending on the size of the
sheet and 1ts carrying direction (portrait or landscape direc-
tion of the sheet).

The guide 43 includes a main body part 43a formed to
extend 1n a longitudinal direction, and sidewall parts 435 that
are formed integrally with, and protrude 1n a perpendicular
direction from, the main body part 43a at a position of the
main body part 43 outside the range defined by the maximum
sheet width.

The main body part 43a 1s formed 1n a plate shape with a
predetermined thickness and 1s bent at a predetermined angle
near the lower end. In addition, ribs 434 as reinforcement part
that extend 1n the sheet carrying direction are formed at a
plurality of locations on the main body part 434a 1n the longi-
tudinal reaction.

Each of the sidewall parts 4356 1s integral with the main
body part 43a at a tip end part 53 of the guide 43 and 1s 1n a
triangular shape that increases i1ts areca towards the lower
direction and 1n the width direction of the main body part 434.
Near the lower end of each of the sidewall part 435, a rota-
tional shaft 44 as a first engagement part and a stopper 57 as
a second engagement part are formed. Near the upper end, an
engagement protrusion 30 as a contacted part 1s formed. The
rotational shaft 44, stopper 57 and engagement protrusion 30
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are respectively formed to project i the longitudinal direc-
tion of the guide 43. Because the sidewall parts 435 are
located at the respective positions outside the maximum sheet
width, edges of the sheet do not contact the stoppers 57 or the
engagement protrusions 30 even if various sheets are carried.

While the first registration rollers 42a and 425 are sup-
ported Ireely rotatably at a fixed position by the support
member 45, the guide 43 1s supported freely rockably by the
support part 48 and freely movably 1n a preset direction, that
1s, 1n the sheet carrying direction (with respect to the nip part
4’7 between the first registration rollers 42a and 425) 1n the
present embodiment. The guide 43 rocks, and 1s moved in the
sheet carrying direction, 1n accordance with the opening and
closing of the cover 39.

When the cover 59 1s closed (or closed position), the guide
43 1s positioned at a position to guide the sheet, that 1s, a guide
position. When the cover 89 1s opened, the guide 43 15 posi-
tioned at positions not to guide the sheet, that is, first and
second shunt positions. At the guide position, the tip end part
53 of the guide 1s positioned near the nip part 47, that 1s, in the
interference area AR1 surrounded by the first registration
rollers 42a and 425 and the common external tangent line k1
of the first registration rollers 42a and 42b. At the first shunt
position, the tip end part 53 of the guide 1s positioned outside
the interference area AR1. At the second shunt position, the
guide 43 rotates from the first shunt position and opens the
carrying path. Therefore, the opening and closing of the guide
43 1s accomplished as the guide 43 moves 1n a direction
relative to the first registration roller 425.

Therefore, in the present embodiment, when the cover 59 1s
closed by rotating (moving) in a closing direction as a {first
direction with respect to the device main body, the guide 43 1s
positioned at the first shunt position by being rotated from the
second shunt position. Then, the guide 43 1s positioned at the
guide position by moving toward the nip part 47 (1n a direc-
tion toward the first registration rollers 42a and 425). More-
over, when the cover 39 i1s opened (or open position) by
rotating (moving) 1n an opening direction as a second direc-
tion with respect to the device main body, the guide 43 1s
moved from the guide position at a distance away from the nip
part 47 (1n a direction away from the first registration rollers
42a and 425b) and 1s positioned at the first shunt position. At
this time, the cover 59 1s opened while the later-discussed first
regulation surface S1 formed on the cover 59 1s 1n contact

with the guide 43 and while the later-discussed sliding part pl
formed on the cover 59 1s 1n contact with the later-discussed
second regulated surface S35 formed on the guide 43. There-
fore, the rotational shait 44 moves to the first shunt position as
the rotational shaft 44 1s regulated by the support opening 46
in the direction 1n which the guide 43 is separated away from
the first registration rollers 42a and 425, which are the inter-
terence members. Then, the guide 43 1s positioned at the
second shunt position as being rotated from the first shunt
position.

As a result, a support opening 46 1s formed as a first
engaged part that 1s configured by an oblong opening (oval
opening), near the lower end of the support member 45. The
rotational shaft 44 1s inserted freely rotatably and movably in
the support opening 46. A support part 48 1s formed by the
rotational shaft 44 and the support opening 46. The support
opening 46 includes two arc parts having inner radii that are
substantially the same as the radius of the rotational shaift 44,
at both ends 1n the direction of the center line in the longitu-
dinal direction, that 1s, the longer axis shl. The both ends are
the upper and lower ends of the support openming 46 1n the
present embodiment.
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The support opening 46 1s formed to extend vertically 1n
the present embodiment such that the center line 1n the lon-
gitudinal direction, that 1s, the longer axis shl, 1s directed to
the nip part 47 of the first registration rollers 42a and 425. In
the present embodiment, the support opening 46 1s formed to
extend vertically with respect to the drawing (1n the vertical
direction). However, the support opening 46 may formed
such that the longer axis shl falls within an angle {3 formed by
the vertical direction and a common 1nternal tangent line k2 of
the first registration roller 42a and 42b. The common inner
tangent line k2 extends along the sheet carrying direction in
the nip part 47.

In the present embodiment, the rotational shaft 44 1s
formed on the guide 43 as the first engagement part, and the
support opening 46 1s formed as the first engaged part on the
support member 45. However, the support opening may be
formed on the guide 43 as the first engaged part, and the
rotational shait may be formed as the first engagement part on
the support member 43.

In addition, a regulation surface S1 1s formed as a first
regulation part on a surface of the support member 45 that
taces the cover 39, for contacting the guide 43 located at the
guide position, holding and positioning the guide 43 when the
cover 39 1s closed. In addition, a regulation surface S2 1is
formed as a second regulation part on a surface of the contact
rib 90 of the cover 59 that faces the support member 45, for
contacting the tip end part 53 of the guide when the cover 59
1s opened and closed, and for contacting the guide 43 located
at the guide position, holding and positioning the guide 43
when the cover 59 1s closed.

The regulation surface S1 1s formed to extend vertically so
as to be parallel with the longer axis shl. A center axis of the
first registration roller 42a 1s located on a plane extended from
the regulation surface S1. The regulation surface S2 1s formed
to incline by a predetermined angle al so as to separate away
from the regulation surface S1 1n the upper part.

The engagement protrusion 30 1s 1n a U shape and includes
a first contacted part 49 formed to face the support member
45, a second contacted part 50 formed to face the cover 59,
and a connection part 31 that connects the first contacted part
49 and the second contacted part 50. The first contacted part
49 includes a regulated surface S3 (first regulated part) that
surface-contacts the regulation surface S1 when the cover 1s
closed. The second contacted part 50 includes a first regulated
surface S4 (second regulated part) that surface-contacts the
regulation surface S2 when the cover 59 1s closed, and a
second regulated surface S5 (third regulated part) that rocks
together with a sliding part p1 at the upper end of the regula-
tion surface S2 when the cover 39 1s opened and closed for
moving the guide 42 to the sheet carrying direction. The first
regulated surface S4 inclines by the angle a1 so as to separate
away from the regulated surface S3 1n the upper end. The
second regulated surface S5 1s inclined by an angle 01 larger
than the angle a1 so as to separate away from the regulated
surface S3 1n the upper end.

As described above, because the regulation surface S1 and
e longer axis shl of the support opening 46 are 1n parallel,
ne guide 43 1s moved 1n the direction of the longer axis shl of
e support opening 46 to be located at the guide position and
ne first shunt position while the regulation surface S1 and the
regulated surface S3 are in surface-contact with each other.

Moreover, a stop surface 53 1s formed as a second engaged
part 1n the support member 45 for preventing the guide from
being rotated by an angle greater than a predetermined angle
when the cover 59 1s opened. When the guide 43 rotates by the
weilght of the guide 43 and when the stopper 57 contacts the
stop surface 38, the further rotation 1s prevented. In the
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present embodiment, the stopper 57 as the second engage-
ment part 1s formed on the sidewall part 435, and the stop
surface 58 as the second engaged part 1s formed on the sup-
port member 45. However, the stop surface as the second
engaged part may be formed on the sidewall part 435, and the
stopper as the second engagement part 1s formed on the sup-
port member 45.

Next, a state of the guide 43 when the cover 59 1s closed 1s
explained.

FI1G. 9 1llustrates a first state of the medium carrying device
according to the first embodiment of the present application.
FIG. 10 illustrates a second state of the medium carrying
device according to the first embodiment of the present appli-
cation. FIG. 11 1llustrates a third state of the medium carrying
device according to the first embodiment of the present appli-
cation. FIG. 12 illustrates a fourth state of the medium carry-
ing device according to the first embodiment of the present
application. FIG. 13 illustrates a {ifth state of the medium
carrying device according to the first embodiment of the
present application.

As shown 1n FIG. 9, 1n a state where the cover 59 1s open,
the guide 43 tilts by the weight of the guide 43 at the maxim
angle and 1s positioned at the second shunt position. The
rotational shait 44 1s positioned at the lowest end position of
the support opening 46. At this time, the stopper 57 contacts
the stop surface 58, and thereby the further rotation of the
guide 43 1s regulated.

Moreover, when the guide 43 1s located at the first and
second shunt positions, the arc trajectory Rt that the tip end
part 53 draws while the guide 43 rocks and the outer circum-
ferential surface of the first registration roller 426 do not
intersect. Therefore, when the guide 43 rotates, the guide 43
and the first registration roller 426 do not interfere with each
other.

Further, the guide 43 i1s tilted by a predetermined angle 02
with respect to the installation surface (surface in the hori-
zontal direction) of the printer 11 (FIG. 2) when the guide 43
1s located at the second shunt position. Therefore, because the
carrving path 1s widely opened, the sheet can be easily
removed when a jam occurs, thereby making the jam release
casy.

In the present embodiment, the angle 02 1s set to 0° ormore
and 80° and less but more preferably 10° or more and 45° or
less 1n order to allow the guide 43 to easily rotate.

Then, when the cover 59 1s closed by rotating the cover 59
about the support shait 60 by a predetermined angle, the
contactrib 90 of the cover 59 contacts the tip end part 53 of the
guide 43 as shown 1n FIG. 10. Next, when the cover 39 is
turther rotated and closed, the tip end part 33 is pushed by the
contact rib 90, and thereby the guide 43 rotates with the
rotational shaft 44 as the center of rotation. At this time, the
rotational shait 44 1s located at the lowest position of the
support opening 46.

Moreover, when the cover 59 1s further rotated and closed,
the contact rib 90 contacts the second contacted part 50 of the
guide 43, and thereafter, the second contacted part 50 1is
pushed by the contact rib 90 as shown 1n FIG. 11. Therefore,
the guide 43 1s further rotated.

Next, when the cover 59 1s further rotated and closed, the
regulated surface S3 of the contacted part 49 of the guide 43
contacts the regulation surface S1 of the support member 435
as shown 1n FIG. 12, and thereby the further rotation of the
guide 43 1s regulated. Theretfore, the guide 43 1s located at the
first shunt position. In addition, the sliding part p1 atthe upper
end of the regulation surface S2 contacts the second regulated
surtace S5 of the first contacted part 49.
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In the state shown 1n FI1G. 12, the cover 39 1s not completely
closed. The rotational shait 44 1s positioned at the lowest
position of the support opening 46 since the closure of the
cover 59 1s started. The guide 43 1s rotated while the rotational
shaft 44 1s positioned at the lowest position of the support
opening 46. Therefore, the tip end part 33 of the gmide 43 1s
located outside the interference area AR1, and a predeter-
mined space 1s formed between the tip end part 53 and the first
registration roller 42b6. Therefore, the guide 43 1s smoothly
rotated.

Next, when the cover 59 i1s further rotated and closed,
because the second regulated surface S5 inclines by the angle
01 with respect to the regulated surface S3, a force F by which
the sliding part p1 pushes the second regulated surface S5 1s
broken into a component force F1 (F1=F-cos 01) that acts in
the direction perpendicular to the regulation surface S1 and a
component force F2 (F2=F-sin 01) that acts in the direction
parallel to the regulation surface S1, as shown 1n FI1G. 13.

As described above, because the regulation surface S1 and
the longer axis shl of the support opening 46 are 1n parallel,
the guide 43 1s moved towards the downstream side of the
sheet carrying direction along the regulation surface S1 due to
the component force F2 and 1s therefore positioned at the
guide position. At this time, the rotational shaft 44 1s located
at the highest position of the support opening 46 as shown 1n
FIG. 1. In this state, the cover 59 1s fixed by a rock part (not
shown) of the device main body.

In the present embodiment, the angle 01 1s set to 20° or
more and 80° or less but more preferably 45° or more and 80°
or less to smoothly move the guide 43 along the regulation
surtace S1.

Therefore, 1 the present embodiment, by opening and
closing the cover 39, the guide 43 rocks and 1s positioned at
the guide position and the first and second shunt positions. As
a result, merely by opening the cover 39, the guide 43 is
positioned at the second shunt position. Therefore, a jam can
be easily removed when the jam occurs.

In addition, the tip end part 33 of the guide 43 is located
outside the interference area AR1 while the guide 43 1s posi-
tioned at the first shunt position. Therefore, when he guide 43
1s rocked between the first and second shunt positions for
removing the jam and attaching and detaching the various
units, the guide 43 and the first registration rollers 42a and
42b are prevented from interfering from each other.

Moreover, when the guide 43 1s positioned at the gude
position while the cover 59 1s closed, the tip end part 53 1s
moved 1n the vicinity of the nip part 47 (FI1G. 1) between the
first registration rollers 42a and 42b. Therefore, the sheet 1s
accurately guided to the vicinity of the nip part 47. Accord-
ingly, the sheet 1s smoothly carried without the folding phe-
nomenon and the like in which front end of the sheet hits the
first registration rollers 42a and 4256 and 1s folded to occur.

Moreover, because the tip end part 53 of the guide 43 1s
located outside the interference area AR1 while the guide 43
1s positioned at the first shunt position. Therefore, the various
units can be easily attached and detached to and from the
device main body.

Next, a second embodiment of the present application 1s
explained. Parts that include the same configurations as those
in the first embodiments are indicated by the same reference
numerals. Effects of such parts are the same as those
described 1n the first embodiment.

FIG. 14 15 a cross-sectional view illustrating the main part
of the medium carrying device according to the second
embodiment of the present application. FIG. 15 1s a first
perspective view illustrating the main part of the medium
carrying device according to the second embodiment of the
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present application. FIG. 16 1s a second perspective view
illustrating the main part of the medium carrying device
according to the second embodiment of the present applica-
tion. FIG. 17 1s a perspective view of the guide according to
the second embodiment of the present application. FIG. 18 1s
a perspective view ol a main part of the guide according to the
second embodiment of the present application.

Near the lower end of each of the sidewall part 435, a
rotational shait 144 as a first engagement part and a stopper 37
as a second engagement part are formed. Near the upper end,
an engagement protrusion 30 as a contacted part 1s formed.
The respective rotational shatt 144, stopper 57 and engage-
ment protrusion 30 are formed to project 1n the longitudinal
direction of the guide 43 as a guide member.

The guide 43 1s positioned at the guide position when the
cover 59, which 1s a guide position changing part and an
opening and closing member, 1s closed and at the first and
second shunt positions when the cover 59 1s opened. At the
guide position, the tip end part 53 of the guide 43 1s positioned
inside the intertference area AR1. At the first shunt position,
the tip end part 53 of the guide 43 1s positioned outside the
interference area AR1. When the tip end part 53 of the guide
43 1s at the second shunt position, the carrying path for the
sheet as a medium 1s opened.

As a result, a support opening 146 1s formed as a first
engaged part that has a circular shape and 1s configured by an
opening with a predetermined radius rl, near the lower end of
the support member 45 as a second support body. The rota-
tional shait 144 1s inserted treely rotatably and movably in the
support opeming 146. A support part 148 1s formed by the
rotational shaft 144 and the support opening 146.

The rotational shatt 144 includes at least two (plurality of)
arcs. In the present embodiment, the rotational shait 144
includes three arcs 102a, 1025 and 102¢ as first to third parts.
The arcs 102a, 1025 and 102¢ have relationships of ra=rc>rb,
where ra, rb and rc are curvature radii of the arcs 102a, 10256
and 102¢, respectively. Curvature centers ca, cb and cc of the
respective arcs 102q, 1026 and 102¢ are ofiset from each
other on the axial line sh2 that 1s parallel with the regulation
surface S1 1n a state where the guide 43 1s at the guide
position, as shown in FIG. 14.

Moreover, the radius rl of the support opening 146 1s equal
to, or shightly larger than, radn of the predetermined arcs
among the arcs 102a, 10256 and 102c¢, that 1s, 1n the present
embodiment, the curvature radiira and rc of the arcs 1024 and
102c.

In the present embodiment, the rotational shait 144 1s
formed on the guide 43 as the first engagement part, and the
support opening 146 1s formed as the first engaged part on the
support member 45. However, the support opening may be
formed on the gmde 43 as the first engaged part, and the
rotational shaft may be formed as the first engagement part on
the support member 43.

Next, a state of the guide 43 when the cover 59 1s closed 1s
explained.

FIG. 19 illustrates a first state of the medium carrying
device according to the second embodiment of the present
application. FIG. 20 illustrates a second state of the medium
carrying device according to the second embodiment of the
present application. FIG. 21 illustrates a third state of the
medium carrying device according to the second embodiment
of the present application.

In a state where the cover 39 1s open, the guide 43 tilts by
the weight of the guide at the maxim angle and 1s positioned
at the second shunt position. The rotational shait 144 1s posi-
tioned at the lowest end position of the support opening 146,
and the arc 1025 contacts an inner circumierential surface of
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the support opening 146 at the lowest end position. At this
time, the stopper 57 contacts the stop surface 58, and thereby
the further rotation of the guide 1s regulated.

Moreover, when the guide 43 1s located at the first and
second shunt positions, an arc trajectory Rtl that the tip end
part 53 draws while the guide 43 rocks about the curvature
center cb of the arc 1026 as a rocking center, and the outer
circumierential surface of the first registration roller 4256 of
the first registration rollers 42a and 426 of the first carrying
roller pair do not intersect. Therefore, when the guide 43
rotates, the guide 43 and the first registration roller 4256 do not
interfere with each other.

In addition, because the curvature radius rb of the arc 1025
1s smaller than the radius r1 of the support opening 146, a
degree of freedom of the rotational shait 144 1n the support
opening 146 1n the direction of arrow A increases. Therelore,
the guide 43 can be smoothly rotated.

Then, when the cover 39 1s closed by rotating the cover 59
about the support shaft 60 (FIG. 10) by a predetermined
angle, the contact rib 90 as a contact part of the cover 59 and
as a reinforcement part contacts the tip end part 33 of the
guide 43. Next, when the cover 39 is further rotated and
closed, the tip end part 53 1s pushed by the contact rib 90, and
thereby the guide 43 rotates with the rotational shaft 144 as
the center of rotation. At this time, the rotational shaft 144 1s
positioned at the lowest end position of the support opening
146, and the arc 10254 contacts an inner circumfierential sur-
face of the support opening 146 at the lowest end position.

Moreover, when the cover 59 1s further rotated and closed,
the contact rib 90 contacts the second contacted part 50 of the
oguide 43, and thereafter, the second contacted part 50 is
pushed by the contact rib 90 as shown 1n FIG. 20. Therefore,
the guide 43 1s further rotated.

In this case also, because the rotational shait 144 1s posi-
tioned at the lowest end position of the support opening 146,
and because the arc 1025 contacts an mnner circumierential
surface of the support opening 146 at the lowest end position,
the degree of freedom of the rotational shait 144 1n the sup-
port opening 146 in the direction of arrow B increases. There-
fore, the guide 43 1s smoothly rotated.

Next, when the cover 59 1s further rotated and closed, the
regulated surface S3 of the first contacted part 49 of the guide
43 contacts the regulation surface S1, as the first regulation
part, of the support member 45, and thereby the further rota-
tion of the guide 43 1s regulated. In addition, the sliding part
pl at the upper end of the regulation surface S2 contacts the
second regulated surface S5 of the contacted part 49.

Next, when the cover 59 is further rotated and closed,
because the second regulated surface S5 inclines by the angle
01 with respect to the regulated surface S3, a force F by which
the sliding part p1 pushes the second regulated surface S5 1s
broken 1into a component force F1 (F1=F-cos 01) that acts in
the direction perpendicular to the regulation surface S1 and a
component force F2 (F2=F-sin 01) that acts in the direction
parallel to the regulation surface S1, as shown 1n FIG. 21.

As described above, because the regulation surface S1 and
the longer axis shl of the support opening 146 are 1n parallel,
the guide 43 1s moved towards the downstream side of the
sheet carrying direction along the regulation surface S1 due to
the component force F2 and 1s therefore positioned at the
guide position. At this time, as shown 1n FIG. 14, the rota-
tional shaft 144 1s positioned at the highest end position of the
support opening 146, and the arc 102a contacts an inner
circumierential surface of the support opening 146 at the
highest end position.

In this state, the cover 59 1s fixed by a rock part (not shown)
of the device main body.
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In the present embodiment, the arcs 102a, 1026 and 102¢ moved 1n a second direction that 1s different from the
are formed on the rotational shaft 144, and the curvature first direction when the cover passes from the second
radius rb of the arc 1025 1s made smaller than the radius of the position to the third position.
support opening 146. Accordingly, the degree of freedom of 2. The information processing device according to claim 1,
the rotational shaft 144 1n the support opening 146 1s 5 frther comprising:
increased. Therefore, the guide 43 1s smoothly rotated. an interference member that 1s positioned 1n a middle of an

In addition, because the radius rl1 of the support opening
146 1s equal to or slightly larger than the curvature radius ra of
the arc 1024, a contact area between the support opening 146
and the rotational shait 144 increases. Therefore, the guide 43 10
1s stably supported by the support opening 146.

In the present embodiment, the rotational shait 144 1s

opening and closing trajectory of the cover;

a rotational shaft that 1s included on the guide, and around
which the guide rotates; and

a support member that includes a support opening to sup-
port the rotational shaft and that enables the rotational

formed by three arcs 102a, 10256 and 102¢. However, the shalt to move to 4 s'hunt posit%on when the cover moves
cross-section of the rotational shaft 144 may be formed 1n an to the secopfl pqSItml}’ wher i o _
oval shape. s the shunt position 1s an intermediate position ot the guide,
The above-described embodiments are explained with a and _ .
printer as an example. However, the embodiments may be the cover moves the guide to and from the shunt position by
adapted 1n various image forming devices, such as photocopy regulating the guide in the direction away from the inter-
machines, facsimile machines, multi-functional peripherals ference member, and by regulating the guide 1n a direc-
(MFPs) and the like. 20 tion toward the interference member.
Moreover, 1n the above-described embodiments, the first 3. The information processing device according to claim 2,
registration rollers 42a and 4256 are explained. However, the wherein
embodiments may be adapted 1n other carrying roller pairs. the support opening 1s an oblong opening that extends 1n
In addition, in the above-described embodiments, the cover the direction 1n which the guide 1s separated away from
59 1s opened and closed to rock the guide 43. The sheet 25 the interference member and engages with the rotational
cassette 24 below the guide 43 may be used, instead of the shaft.
cover 39 as the guide position changing part, to rock the guide 4. The information processing device according to claim 2,
43 when the sheet cassette 24 1s installed and removed. In that wherein
case, the engagement protrusion 30 as the regulated part may the rotational shait includes a plurality of arcs on an outer
be positioned near the lower end of the guide 43. The contact 30 periphery thereof, and
part may be formed at a predetermined location of the sheet the support opening 1s configured by a circular opening
cassette 24, so that the contact part pushes the engagement having an 1nner radius that 1s substantially equal to a
protrusion 30 upon 1nstallation and removal of the sheet cas- radius of curvature of a predetermined one of the plural-
sette 24. ity of arcs.
Further, in the above-described embodiments, the expla- 35  5.The information processing device according to claim 2,
nation 1s made with a color printer that includes the image turther comprising:
forming units 12Bk, 12Y, 12M and 12C. However, the a medium carrying device,
embodiments may be adapted in a single-color printer that wherein the cover 1s freely rotatable relative to the device
includes only the 1image forming umt 12BK. main body, and
The present embodiments are not limited to those 40  the interference member comprises a first carrying roller
described above, and various changes and modifications are that carries a medium.
available without departing from the scope of the invention. 6. The information processing device according to claim 5,
What 1s claimed 1s: wherein
1. An information processing device, comprising;: the interference member further comprises a second carry-
a device main body; 45 ing roller that forms a nip part with the first carrying
a cover that 1s rotatable on a rotational axis, and that 1s roller,
openable and closable with respect to the device main the guide 1s configured to guide the medium to the nip area
body; and when the cover 1s 1n the third position, and
a rotatable guide that 1s separate from the cover, has a the tip end part of the guide can move from inside to outside
carrying surface for a medium that faces a carrying path 50 of an interference area surrounded by circumierential
for a medium, and has a back surface opposite to the surfaces of the first and second carrying rollers and a
carrying surface, common external tangent line of the first and second
wherein carrying rollers, and vice versa.
an 1nside of the cover contacts the back surface of the guide 7. The information processing device according to claim 6,
at a first position while the cover rotates 1n a closing 55 wherein
direction, the tip end part of the guide 1s moved 1nto the interference
the guide 1s rotated by the cover pushing the back surface of area by contacting a slide part of the cover with a regu-
the guide based on a rotation of the cover when the cover lated surface of the guide when the cover 1s in the third
passes from the first position to a second position, and position.

a tip end part of the guide 1s moved 1n a medium carrying 60 8. The information processing device according to claim 2,
direction of the carrying path by the cover pushing the turther comprising:

back surface of the guide based on the rotation of the a medium carrying device,

cover when the cover passes from the second to a third wherein

position, the third position 1s a closed position and the first position
wherein the tip end part of the guide 1s moved 1n a first 65 1S an open position,

direction when the cover passes from the first position to the cover 1s freely rotatable with respect to the device main

the second position, and the tip end part of the guide 1s body, and
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the interference member comprises a carrying roller that
carries a medium,

when the cover moves between the second position and the
third position, the guide 1s rotated as a contact part
provided on the cover contacts the guide, and the guide
1s moved to a nip part formed by the carrying roller as the
contact part contacts a contacted part formed on the
guide,

when the cover moves between the third position and the
second position, the guide 1s moved 1n a direction away
from the nip part as the contact part 1s separated from the
contacted part, and

when the cover moves between the second position and the
first position, the guide 1s rotated 1n an opening direction
that 1s opposite the closing direction, as the contact part
1s separated from the guide.

9. The mnformation processing device according to claim 2,

wherein

the support member 1includes a regulation surface, and

the guide moves away from the interference member while
the guide maintains contact with the regulation surface.

10. The mformation processing device according to claim

1, further comprising,

a medium carrying device,

wherein the interference member comprises a first carrying
roller that carries a medium.

11. The information processing device according to claim

10, wherein

the interference member turther comprises a second carry-
ing roller that forms a nip part with the first carrying
roller,

the guide guides the medium to the mip area, and

the tip end part of the gmide moves from inside to outside of
an area surrounded by circumierential surfaces of the
first and second carrying rollers and a common external
tangent line of the first and second carrying rollers when
the cover moves from the third position to the second
position.

12. The mformation processing device according to claim

1, wherein

the information processing device comprises an 1mage
forming device.
13. The mformation processing device according to claim

1, wherein

the tip end part of the guide gradually becomes thinner
toward the tip end.
14. The mformation processing device according to claim

1. wherein

the guide has a cutout at the tip end part.
15. The mformation processing device according to claim

1. wherein

the guide has carrying ribs toward a medium carrying
direction, which are parallel to each other, mtervals of
the carrying ribs placed on a center part of the guide
being different from intervals of the carrving ribs placed
an edge parts of the guide.

16. The mnformation processing device according to claim

1, wherein

the carrying surface of the guide has a dogleg-shaped bend.

17. A medium carrying device, comprising:

a device main body;

a cover that 1s rotatable on a rotational axis, and 1s openable
and closable with respect to the device main body;

a carrying roller pair that 1s configured from first and sec-
ond rollers and that carries a medium; and
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a rotatable guide that 1s separate from the cover, has a
carrying surface that faces a carrying path for a medium,
and has a back surface opposite to the carrying surface,

wherein

an mside ol the cover contacts the back surface of the guide
at a first position while the cover rotates i a closing
direction,

the guide 1s rotated by the cover pushing the back surface of
the guide based on a rotation of the cover when the cover
passes from the first position to a second position, and

a tip end part ol the guide 1s moved 1nto an interference area
configured by the first and second rollers and a common
external tangent line of the first and second rollers by the
cover pushing the back surface of the guide based on the
rotation of the cover when the cover passes from the
second to a third position,

wherein the tip end part of the guide 1s moved 1n a first
direction when the cover passes from the first position to
the second position, and the tip end part of the guide 1s
moved on a second direction that 1s different from the

first direction when the cover passes from the second
position to the third position.
18. The medium device according to claim 17, further

comprising

a support part that supports the guide rockably and freely
movably to the nip part,

wherein the support part comprises a rotational shaft
formed on one of a support member and the guide, and a
support opening formed on the other one of the support
member and the guide, the support member being
formed at a predetermined location on a frame of the
device main body,

the rotational shaft comprises a circular shaift, and

the support opening comprises an oblong opening with a
circular arc that has an 1inner radius that is substantially
equal to a radius of the rotational shaft.

19. The medium carrying device according to claim 17,

further comprising

a support part that supports the guide rockably and freely
movably to the nip part,

wherein the support part comprises a rotational shaft
formed on one of a support member and the guide, and a
support opening formed on the other one of the support
member and the guide, the support member being
formed at a predetermined location on a frame of the
device main body,

the rotational shaft includes a plurality of arcs on an outer
periphery thereof, and

the support opening comprises a circular opening that has
an 1ner radius that 1s substantially equal to a curvature
radius of a predetermined one of the plurality of arcs.

20. The medium carrying device according to claim 17,

wherein

the cover covers the carrying roller pair and the guide,

the guide 1s configured to guide the medium to a nip part
defined by the carrying roller pair when the cover 1s 1n
the third position,

the guide 1s configured to rotate as a contact part provided
on the cover contacts the guide, and 1s configured to
move toward the mip part as the contact part contacts the
contacted part formed on the guide, and

the guide 1s configured to move 1n a direction away {from
the nip part as the contact part separates from the con-
tacted part, and the guide 1s configured to rotate as the
contact part separates from the guide, when the cover 1s
moved from the second position to the first position.
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21. An 1image forming device, comprising:
the medium carrying device according to claim 17.
22. The medium carrying device according to claim 17,

wherein
the tip end part of the guide gradually becomes thinner °

toward the tip end.
23. The medium carrying device according to claim 17,
wherein

the guide has a cutout at the tip end part.

24. The medium carrying device according to claim 17,

wherein

the guide has carrying ribs toward a medium carrying
direction, which are parallel to each other, intervals of
the carrying ribs placed on a center part of the guide
being different from intervals of the carrying ribs placed 13
an edge parts of the guide.

25. The medium carrying device according to claim 17,

wherein

the carrying surface of the guide has a dogleg-shaped bend.

26. A medium carrying device, comprising;:

a support member including a first regulation part and one
ol a support opening and a rotational shaft, the rotational
shaft being movable 1n a first direction within the sup-
port opening, the first regulation part extending in par-
allel to the first direction;

a guide mncluding a first regulated part, a second regulated
part, a third regulated part, and an other one of the
support opening and the rotational shait, the guide posi-
tion being a position at which a tip end part of the guide
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1s in an 1nterference area defined by a carrying roller pair,
a first shunt position being a position at which the tip end
part of the guide 1s outside the interference area, a sec-
ond shunt position being a position at which the guide 1s
rotated and thereby the tip end part 1s farther from the
carrying roller pair than the first shunt position; and

a contact part that includes a second regulation part,
wherein

the tip end part of the guide contacts the contact part at the
second shunt position,

the first regulation part contacts the first regulated part, and
the second regulation part contacts the third regulated
part, when the guide 1s rotated by the contact part and
reaches the first shunt position, and

the tip end part enters the interference area, and the second
regulation part contacts the second regulated part, when
the guide 1s moved in the first direction and to the guide
position by the contact part.

27. The medium carrying device according to claim 26,

20 wherein

a first angle formed by the first contacted part and the third
contacted part 1s smaller than a second angle formed by
the first contacted part and the second contacted part.

28. The medium carrying device according to claim 26,

wherein

a longer axis of the support opening falls within an angle
formed by the first regulation surface and a common
internal tangent line of the carrying roller patir.
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